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Claims: 

This listing of claims will replace all prior versions, and listings, of claims in the 
application. 

Listing of Claims: 

1. (cancelled) 

2. (cancelled) 

3. (currently amended) An eye tracking system comprising: a horizontal line 
camera configured to capture a horizontal image of at least a portion of the eye and to provide an 
output signal representing the horizontal image of the eye: a vertical line camera configured to 
capture a vertical image of at least a portion of the eye and to provide an output signal 
representing the vertical image of the eye; a processor, coupled to the horizontal line camera and 
the vertical line camera to process the signals representing the horizontal and vertical images of 
the eye to identify and track motion of the eye; and 

An eye tracking system according to claim 1 further including a beam splitter 
configured to reflect a portion of an image of the eye onto one of the horizontal line camera and 
the vertical line camera and to pass a portion of the image of the eye onto the other one of the 
horizontal line camera and the vertical line camera. 



4. (currently amended) An eye tracking system comprising: a horizontal line 
camera configured to capture a horizontal image of at least a portion of the eye and to provide an 
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output signal representing the horizontal image of the eye; a vertical line camera configured to 
capture a vertical image of at least a portion of the eye and to provide an output signal 
representing the vertical image of the eye; a processor, coupled to the horizontal line camera and 
the vertical line camera to process the signals representing the horizontal and vertical images of 
the eye to identify and track motion of the eye; and 

An eye tracking system according to claim 1 , further including an optical element 
configured to optically focus an image of the eye onto at least one of the horizontal and vertical 
line cameras before the image is captured by the at least one of the horizontal line camera and the 
vertical line camera. 

5. (currently amended) An eye tracking system comprising: a horizontal line 
camera configured to capture a horizontal image of at least a portion of the eye and to provide an 
output signal representing the horizontal image of the eye; a vertical line camera configured to 
capture a vertical image of at least a portion of the eye and to provide an output signal 
representing the vertical image of the eye; a processor, coupled to the horizontal line camera and 
the vertical line camera to process the signals representing the horizontal and vertical images of 
the eye to identify and track motion of the eye; and 

An eye tracking system according to claim 1 further including multiple controlled 
visible light sources coupled to the processor, wherein the processor controls the multiple light 
sources individually to induce eye motion, and the processor further includes a statistical 
analyzer for comparing the tracked eye motions of a user to eye motion data derived from other 
users to determine a measure of fitness for the user. 
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6. (currently amended) An eye tracking system comprising: a horizontal line 
camera configured to capture a horizontal image of at least a portion of the eye and to provide an 
output signal representing the horizontal image of the eye; a vertical line camera configured to 
capture a vertical image of at least a portion of the eye and to provide an output signal 
representing the vertical image of the eye; a processor, coupled to the horizontal line camera and 
the vertical line camera to process the signals representing the horizontal and vertical images of 
the eye to identify and track motion of the eye; and 

An eye tracking system according to claim 1 further including: a first beam splitter 
configured to reflect a portion of an image of the eye onto the horizontal line camera; a second 
beam splitter configured to reflect a portion of the image of the eye onto the vertical line camera; 
wherein the horizontal and vertical line cameras are configured to be outside of a field of view of 
the eye and the first and second beam splitters are configured to pass a portion of an image of a 
scene in the field of view of the eye to the eye. 

7. (currently amended) An eye tracking system comprising: a horizontal line 
camera configured to capture a horizontal image of at least a portion of the eye and to provide an 
output signal representing the horizontal image of the eye; a vertical line camera configured to 
capture a vertical image of at least a portion of the eye and to provide an output signal 
representing the vertical image of the eye; a processor, coupled to the horizontal line camera and 
the vertical line camera to process the signals representing the horizontal and vertical images of 
the eye to identify and track motion of the eye; and 

An eye tracking system according to claim 1, further including: at least one 
infrared illuminator configured to illuminate the eye as images are being captured by the 
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horizontal and vertical line cameras, the at least one infrared illuminator and the horizontal and 
vertical line cameras being controlled by the processor to control a rate at which sampled images 
are obtained from the horizontal and vertical line imagers; 

wherein at least one of the infrared illuminators is configured to illuminate the eye 
in a direction approximately corresponding to a gaze direction of the eye, whereby the horizontal 
and vertical images of the illuminated eye exhibit a bright reflection of the at least one infrared 
illuminator in respective regions of the images corresponding to the pupil of the eye . 

8. (cancelled) 

9. (currently amended) An eye tracking system comprising: a horizontal line 
camera configured to capture a horizontal image of at least a portion of the eye and to provide an 
output signal representing the horizontal image of the eye; a vertical line camera configured to 
capture a vertical image of at least a portion of the eye and to provide an output signal 
representing the vertical image of the eye; a processor, coupled to the horizontal line camera and 
the vertical line camera to process the signals representing the horizontal and vertical images of 
the eye to identify and track motion of the eye; and 

An eye tracking system according to claim 1, further including: a visible light 
illuminator configured to illuminate the eye as images are being captured by the horizontal and 
vertical line cameras, the visible light illuminator being controlled by the processor to induce 
contraction of the iris of the eye; and a pupil size monitor, in the processor, for tracking changes 
in size of the pupil of the eye in response to illumination of the eye in response to the visible light 
illuminator. 
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10. (original) An eye tracking system according to claim 9, wherein the processor 
further includes: a model of pupilary changes with respect to light intensity and saccadic motion; 
a comparator which compares saccadic motion and pupilary change data from a user at a given 
test time to the model and to data derived from other users; a fitness algorithm that identifies data 
corresponding to specific model parameters that are out of normal bounds as determined from the 
data derived from other users and, based on the identified parameters determines a metric of 
fitness for the user. 

1 1 . (original) An eye tracking system for tracking eye motion of a user having first 
and second eyes comprising: a horizontal line camera configured to capture a horizontal image of 
at least a portion of the first eye of the user and to provide an output signal representing the 
horizontal image of the first eye; a vertical line camera configured to capture a vertical image of 
at least a portion of the second eye of the user and to provide an output signal representing the 
vertical image of the second eye; a processor, coupled to the horizontal line camera and the 
vertical line camera to process the signals representing the horizontal and vertical images of the 
eye to identify and track motion of the eye. 

12. (original) An eye tracking system according to claim 11, wherein each of the 
images captured by the horizontal and vertical line cameras includes pixels corresponding to 
components of the eye including at least two of the sclera, iris and pupil, and the processor 
includes one of an edge detector and a matched filter to track motion of the eye by identifying 
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corresponding boundaries between respective ones of the components of the eye in successive 
images provided by the horizontal line camera and the vertical line camera. 

13. (original) An eye tracking system according to claim 11 further including: a 
first beam splitter configured to reflect a portion of an image of the first eye onto the horizontal 
line camera; and a second beam splitter configured to reflect a portion of an image of the second 
eye onto the vertical line camera; wherein the horizontal and vertical line cameras are configured 
to be outside of a field of view of the first and second eyes and the first and second beam splitters 
are configured to pass a portion of an image of a scene in the field of view of the first and second 
eyes to the first and second eyes. 

14. (original) An eye tracking system according to claim 11, further including: a 
first optical element configured to optically focus a vertically compressed image of the first eye 
onto the horizontal line camera; and a second optical element configured to optically focus a 
horizontally compressed image of the second eye onto the vertical line camera. 

15. (original) An eye tracking system according to claim 11 further including 
multiple controlled visible light sources coupled to the processor, wherein the processor controls 
the multiple light sources individually to induce eye motion, and the processor further includes a 
statistical analyzer for comparing the tracked eye motions of a user to eye motion data derived 
from other users to determine a measure of fitness for the user. 
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16. (original) An eye tracking system according to claim 11, further including: at 
least one infrared illuminator configured to illuminate the first and second eyes as images are 
being captured by the horizontal and vertical line cameras, the at least one infrared illuminator 
and the horizontal and vertical line cameras being controlled by the processor to control a rate at 
which sampled images are obtained from the horizontal and vertical line imagers. 

17. (original) An eye tracking system according to claim 11, wherein the at least 
one infrared illuminator is configured to illuminate at least one of the first and second eyes in a 
direction approximately corresponding to a gaze direction of the eye, whereby at least one of the 
horizontal and vertical images of the at least one illuminated eye exhibit a bright reflection of the 
at least one infrared illuminator in respective regions of the images corresponding to the at least 
one eye. 

18. (original) An eye tracking system according to claim 11, further including: a 
visible light illuminator configured to illuminate at least one of the first and second eyes as 
images are being captured by the horizontal and vertical line cameras, the visible light 
illuminator being controlled by the processor to induce contraction of the iris of the at least one 
eye; and a pupil size monitor, in the processor, for tracking changes in size of the image of the 
pupil of the at least one eye in response to illumination of the at least one eye in response to the 
visible light illuminator. 

19. (original) An eye tracking system according to claim 11, wherein the 
processor further includes: a model of pupilary changes with respect to light intensity and 
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saccadic motion; a comparator which compares saccadic motion and pupilary change data from a 
user at a given test time to the model and to data derived from other users; a fitness algorithm 
that identifies data corresponding to specific model parameters that are out of normal bounds as 
determined from the data derived from other users and, based on the identified parameters 
determines a metric of fitness for the user. 
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